Alterations in cardiac lysosomal hydrolases following induction of the calcium paradox.
Although perfusion of the heart with calcium-free medium for a brief period followed by reperfusion with calcium-containing medium results in marked structural derangements (calcium paradox), the mechanisms for this cell damage are far from clear. Since activation of lysosomal enzymes has been associated with pathological damage, it was the purpose of this study to examine alterations in the activities of several lysosomal enzymes in rat hearts subjected to calcium paradox. No significant changes in the activities of beta-acetylglucosaminidase, beta-galactosidase, alpha-mannosidase, or acid phosphatase were seen in the homogenates of hearts exposed to the calcium paradox. However, there were dramatic alterations in the lysosomal enzyme activities in the sedimentable and nonsedimentable fractions during calcium paradox. The lysosomal enzyme activities were also detected in the perfusate collected during reperfusion with calcium-containing medium. These changes occurred during the reperfusion period since no alterations were apparent after calcium-free perfusion and were dependent upon the time of reperfusion with medium containing Ca2+ as well as the time of perfusion with Ca2+ -free medium before inducing Ca2+ paradox. These data indicate that alterations in lysosomal enzymes owing to reinstitution of calcium in Ca2+-deprived hearts may occur as a part of cardiac damage and general cellular disintegration.